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S U M M A R Y
Background: Blastocystis hominis is a common protozoan in the human intestinal tract and can cause the
so-called blastocystosis characterized by diarrhea. To date, its identiﬁcation has depended on the
discovery of vacuolar, granular, amoebic, or cystic forms in stool samples using wet mount smears,
iodine staining, trichrome staining, or iron hematoxylin staining. The permanent staining methods
provide more positive ﬁndings. However, mercuric chloride (HgCl2)-based polyvinyl alcohol (PVA) and
Schaudinn ﬁxative are potentially toxic and dangerous to laboratory personnel and, as hazardous
chemicals, present problems with disposal.
Methods: To determine whether in vitro culture could be an environmentally safe alternative, the
culture growth of B. hominis in three commercially available liquid media (RPMI 1640, 199 Medium, and
Dulbecco’s modiﬁed Eagle’s medium (DMEM)) were observed and compared. The sensitivity and
speciﬁcity of these culture methods to identify B. hominis were compared with those of existing methods
used clinically.
Results: Conditions for the anaerobic culture of B. hominis in these media were determined as follows:
total inoculum sizes no less than 105 cells; pH values ranging from 7.0 to 7.5; concentrations of calf or
horse serum ranging from 10% to 30% (vol/vol); basic antibiotics added; peaking times at days 3, 6, and 9
(pH 7.5) or days 4 and 8 (or 9) (pH 7.0) at 37 8C. No signiﬁcant differences were noted in multiplication or
generation times for the cultivation of B. hominis (p > 0.05). In 56 of 398 positive cases, the short-term in
vitro culture method achieved the best performance with regard to sensitivity and speciﬁcity of the ﬁve
studied methods.
Conclusions: With the advantages of environmental safety, convenience in preparation and storage,
facility in morphologic discrimination, and outstanding performance in terms of sensitivity and
speciﬁcity, the in vitro culture method could be applied to identify B. hominis for both clinical diagnosis
and ﬁeld study purposes.
 2011 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Blastocystis hominis is a type of unicellular protozoan commonly
found in the intestinal tract of humans.1 This parasite can cause
blastocystosis with the characteristic diarrhea accompanied by
abdominal pain, dizziness, anorexia, nausea, vomiting, intestinal
tympanites, and weight loss.2 B. hominis occurs worldwide with a
prevalence of 1% to 30%; developing countries and regions with
poor sanitation have a higher prevalence than developed regions* Corresponding author.
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doi:10.1016/j.ijid.2011.09.012with good sanitary practices.3–6 However, the pathogenic mecha-
nism of this protozoan remains controversial,7–10 as clinicians have
diagnosed and treated patients with the infection.11
In the clinical setting, a positive diagnosis of B. hominis infection
depends on the conﬁrmation of vacuolar, granular, or amoebic
forms in diarrhea samples, or the presence of the cystic stage
predominantly in formed feces as seen under light microscopy in
samples prepared with wet mount smears, iodine staining, or
permanent dyeing such as trichrome staining12 and iron hema-
toxylin staining.13 To identify the key structures with high-power
magniﬁcation, the methods providing permanent staining give
more positive ﬁndings in stool specimens from persons with B.
hominis compared with wet mount smears of specimens stained
with iodine. For years, mercuric chloride (HgCl2)-based polyvinylses. Published by Elsevier Ltd. All rights reserved.
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fecal samples for the recovery and identiﬁcation of intestinal
parasites, especially protozoa.14,15 However, the use of mercury
and its disposal are always environmental issues for both
laboratory personnel and public facilities. To avoid these hazards,
alternative methods must be developed and used. Several studies
have indicated that some less hazardous mercury-free ﬁxatives
might be substitutions for traditional ﬁxing agents.16–19
The objective of the present study was to determine whether in
vitro culture could be another totally environmentally safe method
of choice for diagnosing B. hominis infection for clinical and
epidemiological purposes. Growth characteristics of B. hominis in
vitro in three commercially available monophase liquid media,
Roswell Park Memorial Institute (RPMI) 1640 medium (10.4 g,
Gibco BRL), 199 Medium (9.5 g, Gibco BRL), and Dulbecco’s
modiﬁed Eagle’s medium (DMEM; 13.4 g, Gibco BRL), were
observed and compared. The culture method was compared with
wet mount smear, iodine staining, PVA-preserved trichrome
staining, and Schaudinn-ﬁxed iron hematoxylin staining for
sensitivity and speciﬁcity.
1. Materials and methods
1.1. Source of B. hominis for the in vitro culture study
Eight isolates of B. hominis were examined in culture research in
RPMI 1640, 199, and DMEM. All had been isolated from
symptomatic patient fresh stool samples submitted to the Clinical
Laboratory of the First Afﬁliated Hospital, Medical School of Xi’an
Jiaotong University in Xi’an, China. The specimens were mucous or
mucosanguineous diarrheal feces characterized by transparency in
appearance and yellowish or reddish in color, with little or no
sediments. Under high-power microscopy, the samples abounded
in suppurative cells, leukocytes, and erythrocytes, lacked conven-
tional intestinal bacteria, and occasionally had fungi. More than
ﬁve B. hominis cells were seen per high-power magniﬁcation ﬁeld
(400).
1.2. Preparation of media
One bag of RPMI 1640 (10.4 g), one of 199 (9.5 g), and one of
DMEM (13.4 g) was each dissolved in 1000 ml double-distilled
water. The prepared solutions were sterilized through vacuum
ﬁltration with a G6 glass ﬁlter. Then, 5-ml aliquots were pipetted
into 16  100-mm screw-capped tubes. These packaged media
were labeled and stored at 4 8C for later use.
1.3. Culture characteristics of B. hominis
The eight B. hominis-positive fresh stool samples containing
more than ﬁve cells per 400 ﬁeld were taken immediately to our
laboratory in the Department of Immunology and Pathogenic
Biology, Medical School of Xi’an Jiaotong University in Xi’an, China
and kept warm during transportation. These samples were
cultured in antibiotics (12 mg/ml ampicillin and 4 mg/ml strepto-
mycin) containing pre-reduced Locke solution–egg–serum (LES)
biphase medium supplemented with 20% (1 ml/5 ml liquid phase)
inactivated (56 8C, 30 min) calf serum at 37 8C under anaerobic
conditions (Compact Anaerobic Work Station, DW Scientiﬁc), with
an every-6-day subcultivation.20 With the help of a blood cell
counting chamber,21 each of the eight LES-maintained B. hominis
isolates was divided into several series of aliquots to study the in
vitro culture characteristics in RPMI 1640, 199, and DMEM under
different environmental condition variables, including pH, serum
(types and concentrations), and inoculum size. For each environ-
mental condition, three culture tubes were employed andexamined. After taking the mean of the data of the eight involved
isolates, the signiﬁcance for each factor in each medium was
analyzed by one-way analysis of variance between groups using
SPSS v.11.5 (SPSS Inc., Chicago, IL, USA).
1.4. Generation time
The generation time of B. hominis at each different parameter in
the three kinds of medium was calculated according to the
following equation: Tg = (T2  T1)/(log2(n2/n1)), where Tg denotes
the generation time, n1 represents the number of cultured cells at
the initial time (T1), and n2 represents the number of cells at
another time (T2) following several hours of in vitro culture
(T2  T1).
1.5. Effectiveness of short-term in vitro culture for the detection of B.
hominis infection
A total of 398 outpatient fresh stool specimens, submitted to
the Clinical Laboratory of the First Afﬁliated Hospital, Medical
School of Xi’an Jiaotong University in Xi’an, China, were used to
evaluate the effectiveness of short-term in vitro culture in
detecting B. hominis infection. The sensitivity and speciﬁcity of
the culture method were calculated and compared with those of
wet mount smear, iodine stain, iron hematoxylin stain,13 and the
traditional ‘gold standard’ PVA-ﬁxed trichrome stain.12
1.6. Iron hematoxylin staining and Wheatley’s trichrome staining
The 398 fresh stool specimens used in the sensitivity and
speciﬁcity study were permanently stained with iron hematoxylin
stain and Wheatley’s trichrome stain.
Stool specimens were smeared on microscope slides and ﬁxed
in Schaudinn’s ﬁxative (40 8C) for 3 to 5 min, and were treated as
per the following procedure: slides were placed in 50% ethanol for
10 min; in 70% ethanol for 10 min; in 70% ethanol plus iodine for
10 min; in 70% ethanol for 1 h or overnight; in 50% ethanol for
5 min; rinsed with water for 5 to 10 min and with distilled water
one time; placed in new prepared 4% ammonium ferric sulfate
(40 8C) for 5 to 10 min; rinsed with water for 30 min and with
distilled water one time; placed in iron hematoxylin stain (40 8C)
for 5 to 10 min; rinsed with water for 30 min; the slides destained
in 2% ammonium ferric sulfate (cold) for 2 min or more; rinsed
with water for 15 to 30 min and with distilled water one time;
placed in 30%, 50%, 70%, 80%, 95%, 100%, and 100% ethanol for 2 to
5 min each; in two changes of xylene for 2–5 min; mounted with a
coverslip using mounting medium. Finally, these permanently iron
hematoxylin-stained smears were examined under a 100
objective.
Stool specimens ﬁxed in PVA were smeared on microscope
slides and allowed to air dry, and they were treated as per the
following procedure: slides placed in 70% ethanol plus iodine for
10 min; in 70% ethanol for 5 min; in second 70% ethanol for 3 min;
in trichrome stain for 10 min; the slides destained in 90% ethanol
plus acetic acid for 1 to 3 s; the slides rinsed several times in 100%
ethanol; placed in two changes of 100% ethanol for 3 min each; in
two changes of xylene for 10 min; mounted with a coverslip using
mounting medium. Finally, these permanently trichrome-stained
smears were examined under a 100 objective.
1.7. Identiﬁcation of B. hominis using the different methods
All samples subjected to the ﬁve different methods were read
by two trained technologists (readers) who examined the entire
ﬁelds under a 22  22 mm coverslip using 400 (wet mount






























































Figure 3. Growth of Blastocystis hominis in different sera in the three kinds of
medium (inoculum size 2  105 cells/tube; pH 7.5; concentration of serum 20%
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Figure 4. Generation times of Blastocystis hominis in different sera in the three kinds
of medium.
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identiﬁcation were found between the two readers, a third
technologist was asked to examine the processed sample blindly.
If this person identiﬁed the sample as one of the other readers did,
the result was accepted and recorded.
2. Results
2.1. Growth characteristics of B. hominis in RPMI 1640, 199, and
DMEM
Using the blood cell counting chamber to enumerate the
cultured cells per 24 h,21 the growth features of the anaerobic
cultivated B. hominis under different conditions, including pH (7.0,
7.5, 8.0), serum type (calf or horse serum, and concentrations vol/
vol 10%, 20%, 30%), and inoculum size (105, 2  105, 3  105 cells/
tube), were observed.
Figure 1 shows the effects of pH on cultured B. hominis cells in
the three different liquid media over a period of 10 days. In RPMI
1640, 199, and DMEM, the peaking days at pH 7.0 were days 4 and
8 to 9; at pH 7.5, the peaking days were days 3, 6, and 9, and at pH
8.0, days 2, 4, 7, and 9. No signiﬁcant differences were found among
groups (pH 7.0, 7.5, and 8.0) for RPMI 1640 (F = 0.012, p > 0.05),
199 (F = 0.401, p > 0.05), or DMEM (F = 0.001, p > 0.05). When the
pH values were at 7.0 and 7.5, the morphology of cultured cells
appeared as typical vacuolar, granular, amoebic, and cystic forms;
at pH 8.0, some of the parasites became irregular and difﬁcult to
distinguish. Figure 2 demonstrates the generation times of B.
hominis in the media at different pH levels. At pH 7.0, 7.5, and 8.0,
the mean times were 33.83  4.20 h, 21.77  6.65 h, and
23.54  2.26 h for RPMI 1640; 35.95  10.80 h, 25.23  8.59 h, and
25.78  6.97 h for 199; and 29.40  5.73 h, 19.22  4.59 h, and
21.38  1.70 h for DMEM, respectively. For the disparity in peak-
ing-day, periodicity, and measurable frequency, F tests in media for
the pH values have not been calculated.
Figure 3 displays the growth of B. hominis in media with added
calf or horse serum. In all three kinds of medium, the peaking days
for both calf and horse serum were days 3, 6, and 9. No signiﬁcant
differences were found between groups (calf and horse serum) for
RPMI 1640 (F = 0.029, p > 0.05), 199 (F = 0.018, p > 0.05), and
DMEM (F = 0.049, p > 0.05). Figure 4 shows the generation times of
B. hominis in media with the different kinds of serum. In calf and
horse serum, the times were 16.97  2.23 h and 22.35  12.36 h for
RPMI 1640; 23.81  9.20 h and 29.02  2.46 h for 199; and
39.17  14.71 h and 36.04  12.95 h for DMEM, respectively. There
were no signiﬁcant differences between serum groups (calf and horse
serum) for RPMI 1640 (F = 0.551, p > 0.05), 199 (F = 0.896, p > 0.05),
and DMEM (F = 0.076, p > 0.05).
On the basis of the foregoing results with regard to the choice of
serum (Figures 3 and 4), and for the reason of relatively low cost of
calf serum compared with that of horse serum (especially in a large




























Figure 1. Growth of Blastocystis hominis at different pH values in the three kinds of
medium (inoculum size 2  105 cells/tube; calf serum at 20% (vol/vol); temperature
37 8C).epidemiological ﬁeld survey), calf serum was selected to investi-
gate the effect of the parameter ‘concentrations of serum’ on B.
hominis cells. Figure 5 shows the inﬂuences of different concen-
trations of calf serum on the growth of B. hominis. Similarly, days 3,
6, and 9 were the peaking days for the three distinct media
supplemented with calf serum at various concentrations. There
were no signiﬁcant differences among groups (serum at 10%, 20%,
and 30% vol/vol) for RPMI 1640 (F = 0.048, p > 0.05), 199 (F = 0.003,
p > 0.05), and DMEM (F = 0.012, p > 0.05). Figure 6 shows the
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Figure 5. Growth of Blastocystis hominis at different concentrations of calf serum in
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Figure 6. Generation times of Blastocystis hominis at different concentrations of calf


































Figure 8. Generation times of Blastocystis hominis with different inoculum sizes in

























Figure 9. Growth of Blastocystis hominis in the three kinds of medium (inoculum
size 2  105cells/tube; pH 7.5; calf serum 20% (vol/vol); temperature 37 8C).
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the times were 18.96  5.32 h, 19.71  8.00 h and 23.01  3.07 h for
RPMI 1640; 22.28  7.37 h, 25.41  9.86 h, and 23.95  10.66 h for
199; and 30.50  2.24 h, 24.44  7.43 h, and 33.30  1.78 h for
DMEM, respectively. There were no signiﬁcant differences among
groups (serum at 10%, 20%, and 30% vol/vol) for RPMI 1640 (F = 0.409,
p > 0.05), 199 (F = 0.083, p > 0.05), and DMEM (F = 2.565, p > 0.05).
Figure 7 shows the contribution of changing inoculum sizes to
the multiplication of B. hominis. There was a repeating peak day
every 3 days. It was obvious that the quantity of the inoculation
had an inﬂuence on the density of the cultured cells. There were
signiﬁcant differences among groups (1  105, 2  105, and
3  105) for RPMI 1640 (F = 7.975, p < 0.05; there was a statistical
difference between 1  105 and 3  105, p = 0.004), 199 (F = 5.924,
p < 0.05; there was signiﬁcant difference between 1  105 and
3  105, p = 0.022), and DMEM (F = 6.901, p < 0.05; there was
signiﬁcant difference between 1  105 and 3  105, p = 0.015). In
addition, when the total inoculum size was less than 105, some B.
hominis strains failed to survive in the media. Figure 8 shows the
generation times of the cells in media with different inoculum
sizes. At 1  105, 2  105 and 3  105, the times were
27.30  6.23 h, 20.60  5.28 h, and 31.38  12.18 h for RPMI 1640;
24.68  9.27 h, 23.98  7.15 h, and 24.14  9.90 h for 199; and
23.93  6.40 h, 30.81  3.76 h, and 28.82  2.90 h for DMEM, respec-
tively. There were no signiﬁcant differences among groups (1  105,
2  105, and 3  105) for RPMI 1640 (F = 1.239, p > 0.05), 199
(F = 0.005, p > 0.05), and DMEM (F = 1.778, p > 0.05).
In accordance with the results above, the performances of RPMI
1640, 199, and DMEM to cultivate B. hominis were compared under
the same conditions: inoculum size 2  105, pH 7.5, 20% calf serum,
temperature 37 8C. Figure 9 shows the growth of B. hominis in the
three kinds of medium and Figure 10 the generation times. From
the data in these ﬁgures, there was no signiﬁcant difference among
groups RPMI 1640, 199, and DMEM with regard to growth
(F = 1.724, p > 0.05). The generation times in RPMI 1640, 199, and
DMEM were 18.96  6.73 h, 25.90  9.51 h, and 29.45  2.22 h,
respectively; no signiﬁcant difference was found among groups RPMI































Figure 7. Growth of Blastocystis hominis with different inoculum sizes in the three
kinds of medium (pH 7.5; calf serum at 20% (vol/vol); temperature 37 8C).2.2. Sensitivity and speciﬁcity of short-term in vitro culture used in the
detection of B. hominis infection
To evaluate the usefulness of short-term (3 days) in vitro
culture in the diagnosis of B. hominis infection, the sensitivity and
speciﬁcity of medium RPMI 1640 was assessed in comparison with
those of the other four commonly used methods. Table 1 details the
different results using the different methods to ﬁnd B. hominis in
398 stool samples. If the specimen was positive by any three of the
ﬁve involved methods, the specimen was considered ‘truly
positive’. A positive result was found in 27 by wet mount smear,
36 by iodine staining, 49 by trichrome stain, 46 by hematoxylin
stain, and 54 by RPMI 1640 culture. False-positive results for all
methods were zero (the number truly positive was 56; N = 398).
Letting the ‘truly positive’ be the ‘gold standard’, as shown in Table
1, when using wet mount smear to ﬁnd B. hominis, the total number
of positive specimens was 27 out of 56, the sensitivity was 48.2%,
the speciﬁcity was 97.7%, the positive predictive value (PPV) was
77.1%, and the negative predictive value (NPV) was 92%. When
using iodine stain, the total number of positive specimens was 36
























Figure 10. Generation times of Blastocystis hominis in the three kinds of medium.
Table 1
Detection of Blastocystis hominis in stool specimens using ﬁve methods
Detection method Truly positive resulta
Positive (%) Negative (%) Total (%)
Wet mount smear Positive 27 (48.2) 8 (2.3) 35 (8.8)
Negative 29 (51.8) 334 (97.7) 363 (91.2)
Total 56 (14.1) 342 (85.9) 398 (100)
Iodine staining Positive 36 (64.3) 3 (0.9) 39 (9.8)
Negative 20 (35.7) 339 (99.1) 359 (90.2)
Total 56 (14.1) 342 (85.9) 398 (100)
PVA-ﬁxed trichrome staining Positive 49 (87.5) 1 (0.3) 50 (12.6)
Negative 7 (12.5) 341 (99.7) 348 (87.4)
Total 56 (14.1) 342 (85.9) 398 (100)
Iron hematoxylin staining Positive 46 (82.1) 2 (0.6) 48 (12.1)
Negative 10 (17.9) 340 (99.4) 350 (87.9)
Total 56 (14.1) 342 (85.9) 398 (100)
RPMI 1640 culture Positive 54 (96.4) 0 (0) 54 (13.6)
Negative 2 (3.6) 342 (100) 344 (86.4)
Total 56 (14.1) 342 (85.9) 398 (100)
a The ‘truly positive result’ was considered the ‘gold standard’.
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the total number of positive specimens was 49 out of 56, the
sensitivity was 87.5%, the speciﬁcity was 99.7%, PPV was 98%, and
NPV was 98%. When iron hematoxylin stain was used, the total
positive number was 46 out of 56, the sensitivity was 82.1%, the
speciﬁcity was 99.4%, PPV was 95.8%, and NPV was 97.1%. For RPMI
1640 culture, the total positive number was 54 out of 56, the
sensitivity was 96.4%, the speciﬁcity was 100%, PPV was 100%, and
NPV was 99.4%.
3. Discussion
As a common intestinal pathogen causing diarrhea, B. hominis
has been gaining more attention from physicians and parasitol-
ogists. To date, its conﬁrmation depends on the use of light
microscopy on the basis of different types of simple smears and
permanent dyeing methods. Traditional ﬁxatives such as PVA and
Schaudinn solution present health and disposal problems for
laboratories and personnel. Substitutions for existing diagnostic
methods are needed. In the process of understanding the biological
aspects of B. hominis, researchers have used in vitro culture means
to achieve their goals.1,22,23 In this study, the possibility of using a
ﬁxative-free culture method to deﬁnitively diagnose B. hominis
infection was evaluated.
Under different environmental conditions (pH, serum type, and
inoculum size), the growth characteristics of B. hominis in RPMI
1640, 199, and DMEM were observed. For all three media, no
signiﬁcant differences were found in the reproduction of B. hominis
under the inﬂuence of changing pH values from 7.0 to 8.0
(p > 0.05; Figure 1). Over a 10-day period, the peaking days came
early and the generation times were shortened for all three liquid
media with the increase in pH values (Figures 1 and 2). Considering
the relatively longer generation time at pH 7.0 and the poorer
shape (irregular, fuzzy, and sometimes hard to distinguish) at pH
8.0, pH 7.5 was preferred for culturing B. hominis for the purpose of
diagnosis. At pH 7.5, in contrast to Zierdt’s results,24 calf serum
could be used to raise B. hominis, and there was no signiﬁcant
difference between calf and horse serum on the cultivation
(multiplication and generation time) in RPMI 1640, 199, and
DMEM (p > 0.05; Figures 3 and 4). At pH 7.5, in calf serum at
different concentrations, there was no signiﬁcant difference
among 10%, 20%, and 30% (vol/vol) for each kind of medium in
the culture B. hominis (p > 0.05; Figures 5 and 6). These ﬁndings
support several previous works. Zierdt and Williams propagated B.
hominis in medium LES with 20% human serum.25 Dunn et al. used
10% horse serum to reproduce this parasite.26 At pH 7.5, in 20% calfserum, inoculum sizes with a range of 1  105 to 3  105
determined the quantity of cultured B. hominis in every type of
medium (p < 0.05; Figure 7). On the other hand, this had no effect
on the generation time (p > 0.05; Figure 8). In accordance with the
conclusion reported by Lanuza et al., the minimum size of
inoculation was 1  105 for the in vitro culture of B. hominis.23
To summarize, conditions for the continuously anaerobic
culture of B. hominis in media RPMI 1640, 199, and DMEM were:
inoculum sizes no less than 105 cells/tube; pH ranging from 7.0 to
7.5; concentrations of calf or horse serum ranging from 10% to 30%;
basic antibiotics added; and peaking times at days 3, 6, and 9, or 4
and 8 or 9, at 37 8C. When RPMI 1640, 199, and DMEM were
compared for performance in cultivating B. hominis, no signiﬁcant
differences were found for multiplication and generation time
(p > 0.05; Figures 9 and 10).
For the purpose of evaluating the effectiveness of short-term in
vitro culture to detect B. hominis in humans, medium RPMI 1640
was taken as an example to assess the sensitivity and speciﬁcity
compared with those of the other four current diagnostic methods.
In the present study, when the samples were diagnosed positive by
any three of ﬁve means, the case was considered ‘truly positive’,
and the ‘truly positive’ cases were then treated as the ‘gold
standard’.27 As shown in Table 1, being arranged in descending
order, sensitivity (NPV) was 96.4% (99.4%), 87.5% (98%), 82.1%
(97.1%), 64.3% (94.4%), and 48.2% (92%), and speciﬁcity (PPV) was
100% (100%), 99.7% (98%), 99.4% (95.8%), 99.1% (92.3%), and 97.7%
(77.1%) for RPMI 1640 culture, trichrome stain, hematoxylin stain,
iodine stain, and wet mount smear, respectively (truly posi-
tive = 56, N = 398). It was obvious that the short-term in vitro
culture (RPMI 1640 culture) scored the highest sensitivity (NPV)
and speciﬁcity (PPV) of the ﬁve studied methods. This result
supports separate works by Suresh and Smith28 and Termmathur-
apoj et al.29 It was interesting that the 105 minimal inoculum size
did not impair RPMI 1640 culture from achieving a high sensitivity
and speciﬁcity in the identiﬁcation of B. hominis in stool specimens.
For B. hominis, four morphologic stages are currently known to
occur in human intestines. They are vacuolar (4–8 mm), granular
(4–8 mm), amoebic (10 mm), and cystic forms (3–5 mm).30 This
variation in morphology complicates identiﬁcation, even for
experienced laboratory personnel. The vacuolar type has a unique
central body, and for this type, the possibility of misdiagnosis or
missed diagnosis for B. hominis infection is very low. With the
exception of the vacuolar form, the other morphotypes are easily
confused with other intestinal protozoa. As well as the enormous
multiplication of B. hominis cells, the most important reason for the
best performance of short-term in vitro cultivation is that all the
X. Zhang et al. / International Journal of Infectious Diseases 16 (2012) e23–e28e28other easily confused forms (granular, amoebic, and cystic types)
develop into the typical vacuolar stage after a short-term culture
contributed by their biological characteristics.30
With the advantages of environmental safety, convenience in
preparation and storage, facility in morphological discrimination,
and outstanding performance with regards to sensitivity and
speciﬁcity, it is recommended that the in vitro culture method
(RPMI 1640, 199, and DMEM) be applied to identify B. hominis in both
clinical diagnosis (except for emergency cases) and ﬁeld studies.
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